Distribution of 5-chloromethylfluorescein diacetate staining during meiotic maturation and fertilization in vitro of mouse oocytes.
The aim of this confocal microscopy study was to determine whether the pattern of CellTracker Green 5-chloromethylfluorescein diacetate (CMFDA) staining changes during meiotic maturation and fertilization in vitro of mouse oocytes. At different times during meiotic maturation and fertilization, oocytes, zygotes and two-cell embryos were stained with CMFDA to demonstrate intracellular glutathione S-transferase activity. After washing in CMFDA-free medium, most oocytes, zygotes and embryos were stained with dihydroethidium (HE) to visualize DNA structures. Meiotic maturation and fertilization in vitro of mouse oocytes were associated with changes in the pattern of intracellular CMFDA staining. In particular, accumulations of CMFDA-positive membranes were observed around the nucleus of germinal vesicle (GV) oocytes, overlaying the sperm nucleus as well as overlaying the first mitotic spindle if this approached the plasma membrane. Staining of oocytes and zygotes with the probes 3,3'-dihexyloxacarbocyanine iodine [DiOC6(3)], which stains all the intracellular membranes, and rhodamine 123, which stains active mitochondria, demonstrated that the intracellular structures evidenced by CMFDA staining did not correspond to accumulations of mitochondria. Exposure of oocytes and zygotes to the microtubule-disrupting agent nocodazole or the actin-depolymerizing drug cytochalasin D revealed an autonomous microfilament-dependent transport and relocation of CMFDA-positive membranes during meiotic maturation and fertilization. Such a transport of CMFDA-positive membranes may be envisaged as a protective shield built to prevent damage to DNA from endogenous and exogenous mutagen metabolites.